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Problem to be solved: To obtain a polyarylene ether improved in adhesion to an LSI substrate 
Sut deWment to dielectric properties, film formabi.ity, heat resistance, and low hygroscop.c.ty 
inherent in a polyarylene ether by (co)polymerizing one or more phenolic monomers. 
S one o V r more phenolic monomers are (^polymerized Itc . obtam a polyarylene ^ethe 
containing 10-80 wt.%, desirably, 20-60 wt.%, more desirably, 30-50 wt.%, based on the total 
nolymer component having a molecular weight of 1 ,000-50.000 (in terms of the polystyrene as 
SeSed bygel permeation chromatography) and comprising 50-98 wt% 2 6-d.pheny phenol 
repeating units of the formula and 2-50 wt.% phenolic comonomer umts. A polymer solut on 
Gained by dissolving 2-70 wt.%, desirably. 5-30 wt.% this polyarylene ether ,n a solvent ,s 
applied to a porous support, and the wet film is cured by heating to obtain a polyarylene ether film 
having a thickness of 0.1-500 m. 
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ft***. 
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[000 1] 

[0002] 

fttftttftWRi: LTtt. ^fc^StffiJSK (CVD) £3? 
fc X -> t M? ft ^zgHt v y a y M*sjg v > ^jvt v % 

X'h%>. tzx-mmmz&mt&KMz? h-t 

■fhZbi>^bixX\^hi)K &£5S1xfcc0hW-K*7 

[0003] mm. m?&&mfMzm^bixhm-&& 

vv:4:$r£#S*3ft. 7x7-/H§lB^ xtf^vgl 
^y7xXbyx—f;H^8jB§Wfflv^ixT 



T/U&fflBfi^SftTfc 1 ). ift&iiSWWjWKv* 

[ 0 0 0 4 ] jKU 7 x -V yx-x/u*6i8tfc LTIi'-K 
y-2. 6-^f;k7xy-;i'OTt$ii, xy$; 
-ryyyr^xf-y^i: bxti^^PBcfctvcfflu 

<, m%. w^&mMmtLx^mtchnx'hhtf. 
* y - 2 , 6 - x y-^*wsttt^^MH 

fc#;i£>:fu -^ttb. $ £>{c«^BtS!Hx£tr 

WJ7i-i/ >x-f^^i§fip*.^ y r y - v y 
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^t*o^fo*^ti»sft*%s. u-ixzom'&wzm 

[0005] m^itm^^^t-thR^Kcumn 
&mn;*?iL¥®mz£ ^xm&ommtiL-tz t x-t> 

6-^'7x-;P7x7-;KcRIL-Ct. 
A. S. H a y hli J o u r n a 1 of Polym 
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[0006] mwmmifrimmmzfth t * 
tea. m^^vjtivtffrfrhnifi-wtxbh. *& 

ttfcflLtstffcfctfxctt. -mzmm\*&o z t# 
izmmtf±t&z.tmz>. m^ummmti 

Mi. imffiV 9-202823 ^BfcSEO? flT V > 

mtxhz>t\ Lsimmitnmmmz^xiittm 
flaws i tK3*siiTv>*<o»-c^<Ba* 

[0007] 
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i^twmm^wsk-fhztx'hh. 

[0008] 

s&ftzw&th z t x-z om&msLx-z zztzn. 
[00 0 9] ?%h*>. **wa. (i) iooow 

±5000 0WTO^S<7)^5r^fi^+ 1 Oil 
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[0011] 100 0JJLh5 0 0 0 OOTtftfH^cOE 
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-pyx-r/K^LS IfflS i»>x/N-t<0^eJi$ 

fefcfttffT* m&iwmmsjBmT-t h z t 
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[0012] 1 0 0 0J-XL5 0 0 0 O&T^ffiOJft 
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•r i. c fc wmx'ki . ^ftjjpji: LTtae^xtf by /• 

h'^yWh'jy hdf^->5y. h'^b»J^ (0- 
*h*isX.h*» /7>, /3- (3, 
^o-Ndrv^) Xf-^htiy r-/y^ 

otf;Ub'jy bdr>-v7>-, r-7S yrDhVI^Mix 
h^f^^5>. N-/3- (TSyxf-;P) -r-7Sy 
7'otVPM»y bdfx^7>, N-/3- (TSyxf- 

-ys-rsyrotvwy^i/'y h^->>-^y. ^ 
^vvvvwrntmi h z t tfx-$ s . 
[0014] *mu,zte\.^xm^t>ti&xv7 , J-i'y 

x-^;Hi, m-O^S^Jiltacoyxy-yHityv 
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IXU. 0S;cfcr2-7x-/P7x/-;K 3-7x-)l> 
7x/-/k 4-7x-^7xy-;K 2. 6-y'7x 
^7x/-;l'. 2. 3-y'7x-^7x>/-/K 2, 
4-y'7x-;l'7x/-*, 7x/-;W a-t7b- 
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^■tz-mm? x ;-Mz\k*-?h 3t 7-7-mGL 

( i i ) a-^-7 h-;btc**-tl,3t7v-mfi[, 
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fc i> 18?) 7 x 7 -/m n * 7 v-miiT-J) h . 
[0017] Jje<7)3^7-7-^{5 ( i ) t Lxm^h 

zk<DX'$i-w®7xy->wmMt ix\t. 2- 

7x^7i/-/k 3-7i-/l'7i7-ik 4-7 

x— yU7x7-;w» ^7f-;P7x7— t*7x— ;P7 

x7-/k 7;^07x7-/USlX7DD7x7-;HP 
tfmfl>iih. *%MlztiUxmziif £ U^t77- 
HM4 ( i ) li2-7x^7x7-;K:4*«3 ; t7 

[ooi8] Jiieoatyv-mfi ( i v) tixm^ 

7x/-;U9f$n|£: LTJi, 2. 6-^f^7x/-;P 

mts-rthaty^-m (ivi zsu&mii* 



S*$it-5^(cli3 ; t7v-#fl[ ( i v) 

U>. *^c0^#fil*a^*^3^7v- 
Itt(iv) £-&trggfcl;L *<vmi±mL7 x.J-)V 
tt3ty?-ffi ( B ) <T>mznLX 2 0fi4%&TT 

h&mtfh*). K$.L<\i.\omm%mx'hh> 3 
^7-7-mci < i v > co&tf2omR%m-tt. 

^SMBfcfevvai, i7x7-;Mt3t7v-ffi 
(B) *H^flt2-7x-;I/7x7-/Kci3fe-f|.3 
t7v-m{J"C'J>5^ ttmt LW 
[00 1 9] #?|HJj<7)2, 6-y'7x^7xy-^* 
S^tciJV^. K2. 6--/7x^7x7-;lH0 
3SL#<a (A) <0S#t£2, 6-^'7x-;l^7x7-;W 
SS^cOSStWLT 5 0-9 8SJt%T'*>9. ^E7 
x y-zHta^ 7V-mffi ( B ) coMtfm . 6 - l Jy 
x-)V7 x 7-;^M^i*(7)«MH» LT 2-5 OSS 
%T'$>6. [fflU ±SLfcA3fc. S3t7v-#fi[ 
( i v) <7)»iiS7x7-;H43 ;: &7v-*fi (B) O 

s»t» l x 2 0 imxaTx-h h . ] ±ie<o 2.6- 

v7x^7x7-;M*9&UMa (A) 
#2 L<»i 6 0-9 5 9. 2Uzft$l<\± 

7 0-9 0fiM%T-*>i>. 2. 6-^71-/1-7x7- 
^»DilL*ffi ( A ) <7)$H&tf5 0MM.%£ O'J^V^ 

[0020] *%m<OX VX-f/Hiil&O 

n.isw<r>jmi,zm^hixhn* ofmumx-frnth z 
t &x-% t . %&m. w Lta Lm% t-x-mmm,. 
7 a /u^mzmm-hz t hx-$ bt>K m%%mmz* 
ftwcoxvTv-uyx-TJi'&mMix&frftmt 
itdkffitem. ^xha, x\L-ya-hm^t'<oma 
numx-mmzfrn-thztizx os^. m^smn 
immwt tx^mzm^hzb tfv* h®mo . 1 - 

5 0 0 u m<0^U 7 <J-l<yx.-7-)l'%L3:'i%&Z ttfX' 

m^&zki>x'%z>. 

[0021] ±ib<o*^bb<o* y r u - w yi-tw 

ti=5:V%*\ F;uy, ^i^U-y, ^>-f-V->, faP 

^fb7'j y%£<7) : %mmmtm% ?nD» 

A, i/7DD>^y, y^ODI^y, hV^DDi; 

y*'y%t'W\a¥ylk&tiWim3k: 

y, is-ra^yfyy^ 7-th? xsytcb'<?>7-hy 

VJt^+ty, 7-V-/^t'(OX.-7-)^ ; N-7. 
f-;Wt'D»J ;fh7>WV7 ; 7Db'P>-/y 
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a-ft>- i-^y^^x—f;P-2-r-fer— h ; 1 
-*Y*is-2- y d/ v - A* k'£*«f S i t VT* 

h. ztihcodh. eartt. B^tt^ 

y. y^yvy, S^D'vSfyyy, v^o'O^y 
y, 7-V-/K N-^f^b"D'JK>. ?LS?xf-vK 

r j t'r-Yi)mihixh. zti^commtm^x-m^x 
[00223 as'Wfyry-i'Vx— r^^aug 

-7 011%, #£l<te5~3 0M%<7)$EB#JBV"> 

ttfc: UfcSL JBKMB&S** £ k tc J: 0 . iitfffiga 5 
'tl^iil.. itfJS^FiBiiOi^-CfcBlfttt. if* 

hzbvx-zh. smtmsm. a, tmw 
& wim<nymx^ oz.tu>x'%h.wk. as 

<0K^TnH:X{i^<c7)^i!)lll^!!lSIgSr^tfC0T'* 

#yry-uyii$:*i*&tf*.r 

•j r y -^m^^mx-tm^rhrnx'^mm 
htiK jj&ku ry-b yjgjfftc 5 i^/i^ffiwsrsan 

s^iitf y 7 y - v vx - T/i,jR * £ t a*r * 

[0023] *&BflKi3tt& vVtDVWmh LTIi- 

y/fl^-b, i;-t-yy/l^;M-*i'-2-yy;l' 
i^n^yy, 1 , 1 -b'x ( t 
>-) 3. 3, 5- >-yyyi^?n'v*yy, 1,1- 
t'y. ( t-yyrt^M-dfi') v^D^-ty, 2. 2 
-t'X (4, 4 - y- 1 -^f ;K/WJfyy?oM 
7*Dvsy % 1 . 1 -t'X (t-yy/l^/M"* 

tVP* K t - yy/l^W;** x V V A V 
1L t-y^-/l^k*=*y-3. 5. 
Wl-h. t -y^/I^M^i/^l'-K 2. 
5-V^)V-2, 5-iS (m- HM/I^M"*;') 

^y >, t-y*;i^M-*w yrnt/uty*- 
K t-yyn<^/M-*i'-2-x^;P'v*v/i/ 



K 2, 5-^^-2, 5- : J «>*/4)V*jVit 

2, 2-t'X (t-yj-;l^M"*^) y^y, t-y 
f7l^^*v'<.yyx-K n-yy^-4. 4-t' 
x ( t -yf-zl^M-* v ) KHz- k i;-t-y^- 

/^M^W V7*U-K a. «' -t'X(t-7* 

f-^^jfdfx) >M vyotr/i^y-tfy, 2, 5-x 

* Tr)V- 2 . 5 - V ( t - yi-)U^7t^ is ) 'VJf-t 

y. t-yy/i^M-^rvKs p-^y^ytHo^p 

2. 5-^f-;P-2. 5-y (t-7>/P 

^M-*v) -3-^dfi^y. s^vro t;Ky^ 
h H u^/l/:*=* >- H „ t - y f- >W M) y f-/y >- y 
^i^F, 1, 1, 3, 3— f h^y/l^y/H: Fn 
W^rxF, ?$7l-t Ka'^M-dfi'K. t-^x 

t-yf-/u^5;i^i/3r^H, p-y^f^ytH 

y/^;^^r^H. ^^^y-fyU^^^K, i^'r 

-NMA"*VM-*i'F, t -yf-71^/^^^7'^1' 
-h. 1. 3-t'^(t-yf^<-«HV7Dt 

^y-fe'y^W^^S. 
[0024) ifc. ( 2 ) t^Tb'^y ^VWfc^% 
S: 7 y'tf/WM-Mfc LT»^ L < ttffl-f h Z. t tfX'Z 
h. 

[^3] 




(^AxDKmfi^ixmLLx^mw.i; smmn^ 
2o<r>m*sm. isrm. - ham. mm^2 

mt. ) 

[ 0 0 2 5 ) ±IE ( 2 ) XiZTfi-f t'<y yV^^jji: U 
Tfttt«£tt2, 3-y'W-2, 3-y7x^7" 
^y. a. a' -^'yhdfv— a, a' -y'yxa/Wh' 
<yy;K a, a' -v*7x-;U-«-y h^v-h'^y 
vVK a, a' -WKy-a, a' y/UhXy 
y-VP. a, a' - v'y h^ytXVy*, 3. 4-^'y 
f-;l/-3, 4-y7i^-n-Mt>, 2, 2, 

3, 3-fh77i-^3A;^hijiK ^y^ 

[0026) *^Bj}<7)7^;^4iSlj£0^»igJS<SKV^ 
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v^MmsL tx i>$mKmtt\zm^ 
-tmzikteixi$oi>cot%z.hixz>. mt<iti 

too27] mmthy=jfj)vmM<r>miM.^mzn 

LT 0 . 1-2 0 omm%bW$ L< . 3Sfc#S L<(i 
1~5 0*4%T'*>'). 5~3 0a»%T'J)l>-i:^* 

^m<nm\mmm\,x\$. mismmummzmafo 
iimz&Rt&fzfr<ommzmz-z>zthx'£&. - 

A^tftO. ljum-lx/rngSO^^-T'^LT 

[0028] *&w<vw.-&mm£m^x l s i ^jis 

it. -mizxt'ya-hmiimmziih. .ioisl mn 
it. mm%k'*&&i- htzihizwR^mmixa 

no. i-i oum<r>m%hz.ttfX'%h. i>hu 
mz*z < uz^kzizimmwz&n&mzftmM 
*s<-*4*\ hi\wmmmtzAv>a-h£& 

->-cg&s*>\ -mt,zm§,~~2 0(ycx'i)Z>. htOM 
mtzm%.2 j £z> t wmmm-mm^ . mmcom 
ffimz®m-tz>KMzii, 2mizmmmhm<?> 
*mi>mi\.\ mufbfi^ymnkLxm^tzw, 

£fctt. WUxyoiMOT04 0-8 OXX'^ffi&ji 

Lfc& k iz. hfrx.>(DB£.a±co 1 8 o'cmmx'^ 
izh^xyzwtizithmvjjmzm^hzktfx-z 

i o o 2 9 ] ±ieco £ ? t l t» htitimszmt 

.TOfjL Z^zW&t¥<r)Vm*'fio. 
*t d ^M&SJgliil&ti 2 0 O'CfcLt , $f £ t < (± 3 
OOTTfcUL £^tc#*L<(i3 5 0mJtT-J>£. 2 

o o -c OTTii y iStiiumimzmu ix^x t>n«w 
ca?«»ai3itffL'5rv%. mm&ft<rMk Lximm 

m%T. 350-4 5 0°CX'lft-31*ffl8Jg.X'hh. 

imw-mmzmmtfiriE-t&ijtfmm&m&mt* * v % 
a*. mumimmkixT j*im^tz*mft 

fix Lid. ^<7)J;p(ci^#4TT'OilgSi*<0iL< 



[0030] 5?}gffc0lSfi^tt-JRW^«S«K«r 

s i <>x/N-^\^«tti,^L<i6]±-r^„ z<omt 

- ywmfr&x.mzmtifcttnx'h h . $ 4> kt;w s 

i v?ztt®wy®m&izt>zbit>Tmix^&. zcr> 
xoizixn^nz&femmiizbfrx&ntzmmt. 

s i ^mwxtnmmtmm. l s i /\--y 3 y 
ffi. bga x MCM^t'cos^mfc* 

[003 1] 

txfizmm. tmmiz£r>*%. 
wzMti&Hzffim-z&s *wmz.tit>\,z&->xnt> 

m%.Ztl&hcr)X'\±%\\ XVTV-V>*-7-)V<r>m 
S¥*^HF»iTO SOHftST SKgel-G500 

oh. mmjAmGPc K-soimfwsmxti. 

|?GPC K-80 303*0* 7A$-fi5iJ^O^V^f 
JfiV\ g^jg^fcLT^DD*/^ (gg^ lml/m 

^9u-?y?yyA- (GPC) (CtOiffl^L. dfJX 
7-vym.X-^mz. mSmtft (DSC) tt/t-*^ 

■ft'l 0-C/m i nO^iS^TiTo^. 

[0032] wmmtwf9mB^&m. therm 

0 FLEX Tas-300 TG8110DSM^ 

mm^x^j^^x-mMitz. ^'jtd-pvro 
#is^sg^W5 %mmm&izm-j^xmmitz. 

miS$mm.m'-lt4 0 O'C^t'5 O-C/m i n<0#lS3$ 

ST-±tf 3ta4 o o°cx-2&tfmftLfzm<r)nm.m-z 
mM-thzkizxixwmiK. 5%ms.m^t50'c 

/m i nO#j&a[ftT-4 0 0'CiT'#iSL 1 B#Htt»t 
fcflL 1 Ot/m i nO#jSag-C9 0 0X:iT'S#ia 

-^ymmnmmimm.mmn (xd->^ de 
ktak 1 1 ) srffl^raj^uc. ^mmt^v 

V7iVt-XV (?*-Fttm Sebastian F 

1 be ) KioTfHiLfc. 
[0033] 

im&m mmmi > 

l*500m 1 -tn-7/;P77X3(:35 0 gOh^X 
ySrffOK 1 ?. 30g (121. 8mmol)tf)2. 6 
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-y'7x-^7xy-W 5. 18g (30. 4 3mm 

o i ) o2-7x-;U7xy-;PSrtoi.g#^grrTig 

wimm&z. ztuzmt%-mo. 5 S . n. n. 

N' . N' -f b^^f-yl/Xf-py^'T 5^400 a« 1 
7 2g«7)*l*8SK-7^v'>i»,$-Sni. $E 
T< 6 0X:T7^TJ9l!*£$AL&#^5l$|g8g 

?F?£#£PTFE 0. 5/xmtf>7-f;l-?-T'£i8U 

fc. &$&?)iKS«:3 4g (JR$9 8%) 

nx-nnm^m^mm 1 37jt*> o . 3000-1 

7 0 0 0 0 O0WH44W|j£8H>-Otf:. 1 0 0 0 

-5000 om^mmte. ±m.a>w*3 5SA%t- 

J>oit„ *#^il£fflifi#73 4g£77X:J4>TPK2 
Om 1 2r#t^THF3 00m] fci8»?L*S) 1 B§g|<7)j0fi 

Lfc. »4>*utH»4W)«8UI«:ICPtJ:OS«eLfc 

|.f l ;ftt:§WoMf34g?:THF34 0m 1 C)§ 
8? LZ^b^MH^f * P K 2 2 0 L£ 

atMeOH+KSSTtffitlHIISS'ffofc. »4>*ifc 

w&ftvmmz icptioa^tJtti^o. ip 

TJI£Lfcl6*. 2, 6-y7i-;^i/-/W*» 
S^*^D SCT-^»rL/i*I^Sa8$ill»24 O'CO 

gMt-;, si/4 8 0-cttie^ft^^iiMt-^ 
2 3 orftfifc^^^i^AtcAsRi-str 

y-Afco&m£ttT^I>c:fc*^i2Sft*:. »4>*ifc 

S4HP<9 5 %fi4M4-fi£<J 5 4 0'CT'J> 0 . t fc 4 0 
0'CT-2l^lS*t» LfcBW) 1 «B«>fcO*««»Wi 
1. 2%X'h-ofz. 

[0034] ( £ttttK ) ±BH8TC» htitzmGW 1 
Ogfc&ffiffli: IT2. 3-v'yf-;U-2. 3-y'7i 
^/uy?>2g$:7-7-;P3 8g£}§8??-*J\ #7* 
«LLfc***K «aiLT«W80*«inOlttl*1»fc. 

C0T--/H«jg?- D SCKJ: 9##r Lfc#, 5 0 O'CW 

*<»«o5MR«.ifyv-**j(s) no. 2%ic-rr& 

fritz. $ ^,fcT--;HI«<05%aJKfeWl«tt 5 5 
3°CTf> 0 , i££ 4 0 0°CT'2B3ISMf8 LfclSO 1 ^IS 



[0035] <a»ttKof»tt) jjaKtrttMDt 

M£ttl0gfc2. 3-&*+fr-2. 3-y'7x-^ 
jSSri^'J 3 1 5 0 0 r p mT*3 O^lHlgM 

* Lfc». s^4>4 5 oxrc 1 nmm ■ Witt lit 

ttl«atf**»«IHc J: 4WRTU^< t t'Sttif^) 
£P^Jl£*l&a»oJt. N-yf-AfcTu 
'J FycafflLfc**, *WLt««fcl*Sr<. SagfcoK 

[0036] (smw2)K<k*-yryy^R]s«a* 

■tnmimmit±<mmiztxm^^m&u 
mmn&ftx'&s&zmfc uz . 

mwmvwtitzws. Uz . 

[0037] (Jtf$0>Jl) 

x-t-A) T1f£>*t£S£#: 1 0 g 5: l>;ny 1 8 0 g 
{:«&?£i±\ ^)§&£raf#L&#£>x?y-/i^4 0g 

a. «t»**i oog<ox^y-Ax-3@^L-, iaa 

■f*£fcTB0#*#fc<ll. lg. 55. 5%). 

£ coiug^o^ y x^- >®m'(omm.¥Z)fr?mim 

1 80000T'J>0. 5000-1 7 OOOOOiO^ 
*^^-?TV^„ ^fc^TMl 0 0 0-50000 

[0038] (%m&<?ffim) ismzx^ism 
ttzmoimum&mi (mmmmm) tmm<?> 
imx-fmi. 4um<wmmtz. nhhtznmtB 

tfJLhtitt fritz. 4fci^WH«:N-^f-;nroy Y 

±<^m%fr->tz. z(^m»mi^o^>msit(o 
mmzzf'v H7/i,fx hx-mzuz. 
[0039] (tmm2) mit yTvyfRmm 
3. svmi-ttmw&mi i£<mmzLxm% 
fr*w&L, muomftx-m^&ZMfcitz. 
en. Hit«i-4si/it«^i-2^fcJt2.=s-^yv 
-^fis^^-^s. 1000-50000 ^fflt^a 
is*<o*** (wt%> . *cr>m\mmti'0 3>m. 

HifeCT 1 X-mm Lfc««!ME«rflBaJb 1 fc L . ^ilt <0 
[004 0] 
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[004 1] 

*»»04H i JIIIIifc6»4>»feii6lfilMft 
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